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New method for measurements of the drift velocity Vd and
electron lifetime τ in gaseous and liquid krypton is suggested. The
principle of the monitoring system is based on the usage of fast gas-
discharge radiating soft X-ray. These X-rays produce photo
electrons on the cathode of ionizing chamber. The drift velocity and
electron lifetime are obtained from analysis of pulse shape.
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1.  ,QWURGXFWLRQ
*DVHRXV DQG FRQGHQVHG QREOH JDVHV DUH H[WHQVLYHO\ XVHG DV D ZRUNLQJ
PHGLD IRU LRQL]DWLRQ GHWHFWRUV RI HOHPHQWDU\ SDUWLFOHV VHH IRU H[DPSOH >±@ 7KH
EDVLF FKDUDFWHULVWLFV RI WKHVH GHWHFWRUV OLNH WLPH VSDWLDO DQG HQHUJ\ UHVROXWLRQ DUH
GHWHUPLQHG E\ GULIW YHORFLW\ 9G RI HOHFWURQV DQG LWV OLIHWLPH τ LQ ZRUNLQJ PHGLD ,W
LV NQRZQ WKDW HYHQ D OLWWOH DPRXQWV RI HOHFWURQHJDWLYH LPSXULWLHV GUDPDWLFDOO\
DIIHFW RQ WKH SDUDPHWHUV RI GHWHFWLQJ PHGLD >@ )RU WKLV UHDVRQ WKH GHYHORSPHQW
DQG WKH LPSOHPHQWDWLRQ RI D SURPSW DQG DFFXUDWH PHWKRG WR PHDVXUH 9G DQG τ LQ
QREOH JDVHV DQG OLTXLGV LV DQ LPSRUWDQW SUREOHP
%HORZ ZHOO NQRZQ PHWKRGV DUH OLVWHG 5DGLRDFWLYH VRXUFHV α β DQG
PLQLPXP LRQL]DWLRQ SDUWLFOHV FDQ EH XVHG IRU PHDVXUHPHQWV RI 9G DQG τ >@ 7KH
ZHDN SRLQW RI WKLV PHWKRG LV ORZ VLJQDO WR QRLVH UDWLR WKHUHIRUH LW LV RIWHQ
LPSRVVLEOH WR PDNH RQOLQH PHDVXUHPHQWV ZLWK QHHGHG DFFXUDF\
$ PHWKRG EDVHG RQ WKH SURGXFWLRQ RI HOHFWURQV LQWR WKH LRQL]LQJ FKDPEHU
E\ PHDQV RI VKRUW SXOVHV RI ;UD\ ZLWK HQHUJ\ DERXW  NH9 FRPLQJ WR WKH
FKDPEHU YROXPH WKURXJK D WKLQ ZLQGRZ ZDV SURSRVHG >@ 7KLV PHWKRG FDQ QRW EH
XVH LQ ODUJH GHWHFWRUV
,Q H[SHULPHQWV >@ VKRUW KLJK SRZHU SXOVH RI XOWUDYLROHW ODVHU UDGLDWLRQ
ZDV XVHG WR H[WUDFW SKRWRHOHFWURQV RXW RI WKH PHWDO SODWH RI LRQL]LQJ FKDPEHU
ILOOHG E\ OLTXLG DUJRQ NU\SWRQ 7KH DGYDQWDJHV RI WKLV PHWKRG DUH ODUJH VLJQDO WR
QRLVH UDWLR SRVVLELOLW\ WR PHDVXUH 9G DQG τ ZLWK D VLQJOH ODVHU SXOVH +LJK SULFH RI
89ODVHU DQG WKH QHFHVVLW\ WR LQSXW WKH ODVHU OLJKW LQWR WKH FU\RJHQLF YROXPH DUH
GLVDGYDQWDJHV RI WKLV PHWKRG
7KH SXUSRVH RI SUHVHQW ZRUN ZDV WR GHYHORS ORZ SULFH DQG VLPSOH PHWKRG
IRU WKH IDVW PHDVXUHPHQW RI GHWHFWLQJ SURSHUWLHV RI JDVHRXV DQG FRQGHQVHG QREOH
JDVHV 7KH PHWKRG LV EDVHG RQ IDVW SXOVH JDVGLVFKDUJH RSHUDWLQJ LQVLGH RI
PRQLWRULQJ GHYLFH DQG UDGLDWLQJ VRIW ;UD\ 'HYHORSHG PRQLWRULQJ V\VWHP LV XVHG
LQ /.U FDORULPHWHU RI WKH ©.HGUª GHWHFWRU >@
2.  ([SHULPHQWDOGHYLFH
)LJXUH  VKRZV VFKHPDWLF YLHZ RI WKH PRQLWRULQJ GHYLFH 7ZR HOHFWURGHV
 RI WKH LRQL]LQJ FKDPEHU DUH SODFHG LQVLGH RI FU\RVWDW  7KH JDS EHWZHHQ
HOHFWURGHV FDQ EH YDULHG E\ PRYLQJ RI HOHFWURGH  DORQJ WKH FHUDPLFV URDGV  7KH
GLVFKDUJH XQLW LV LQVWDOOHG DW WKH
